erythematosus Non-Hodgkin's lymphoma in systemic lupus http://ard.bmj.com/cgi/content/full/64/10/1507 Updated information and services can be found at: These include: References http://ard.bmj.com/cgi/content/full/64/10/1507#otherarticles
CONCISE REPORT

Non-Hodgkin's lymphoma in systemic lupus erythematosus
Background: Recent evidence supports an association between systemic lupus erythematosus (SLE) and non-Hodgkin's lymphoma (NHL). Objectives: To describe demographic factors, subtypes, and survival of patients with SLE who develop NHL. Methods: A multi-site cohort of 9547 subjects with definite SLE was assembled. Subjects at each centre were linked to regional tumour registries to determine cancer cases occurring after SLE diagnosis. For the NHL cases ascertained, descriptive statistics were calculated, and NHL subtype frequency and median survival time of patients determined. Results: 42 cases of NHL occurred in the patients with SLE during the 76 948 patient-years of observation. The median age of patients at NHL diagnosis was 57 years. Thirty six (86%) of the 42 patients developing NHL were women, reflecting the female predominance of the cohort. In the patients, aggressive histological subtypes appeared to predominate, with the most commonly identified NHL subtype being diffuse large B cell (11 out of 21 cases for which histological subtype was available). Twenty two of the patients had died a median of 1.2 years after lymphoma diagnosis. Conclusions: These data suggest aggressive disease in patients with SLE who develop NHL. Continuing work should provide further insight into the patterns of presentation, prognosis, and aetiology of NHL in SLE. I n the past three decades, data has accumulated about an increased risk of lymphoma, particularly non-Hodgkin's lymphoma (NHL), in systemic lupus erythematosus (SLE). [1] [2] [3] The reasons for this increased risk are unknown. In the general population, NHL risk is determined by various factors, including age, sex, and race, among others. [4] [5] [6] In general, more aggressive lymphoma types can arise in immunosuppressed states. 7 Relatively aggressive subtypes appear to dominate lymphomas seen in rheumatoid arthritis, which, like SLE, is associated with an increased risk of NHL. 8 In contrast, in primary Sjögren's syndrome (also associated with NHL) the commonest lesions are low grade (indolent), marginal zone lymphomas related to mucosa associated lymphoid tissue (MALT). 9 Little is known about the frequency of NHL subtypes in SLE. This is unfortunate, because determining subtype predominance in SLE might be an important step in exploring pathogenic mechanisms for the association of NHL and SLE. This has not been possible to date because of the small absolute number of NHL cases in single centre studies.
We recently completed a multi-site international cohort study that calculated standardised incidence ratios for cancer in SLE in comparison with the general population. The standardised incidence ratio for NHL was 3.6 (95% confidence interval (CI) 2.6 to 4.9), 1 consistent with other studies, although our estimates were more precise. The objectives of the current paper are to report the subtype distribution of NHL in this SLE cohort, and to describe pertinent demographic factors (for example, age, sex, race) in these subjects. We also provide some preliminary work on the stage and survival of the patients with SLE in whom an NHL occurred.
MATERIALS AND METHODS
We assembled a multi-site international cohort study involving 23 clinical centres in Canada, America, the UK (England and Scotland), Sweden, Iceland, and Korea. 1 All patients with definite SLE according to American College of Rheumatology or clinical criteria were eligible.
Data were available on patient birth date and sex, dates of SLE diagnosis and cohort entry, and vital status. Cases of NHL occurring after SLE diagnosis were ascertained by regional cancer registry linkage. For the observation interval, we subtracted the later of two entry dates (beginning of cancer registry observation interval or first visit to the respective SLE clinic) from the earlier of two exit dates (end date of tumour registry data or death). The calendar time spanned 1958-2000.
We calculated descriptive statistics for demographics (age, sex, race) for all patients with NHL occurring within the observation interval, and the SLE duration at the time of NHL diagnosis. We ascertained the frequency of histological subtypes and tumour stage, where known. As well as determining the median and mean survival times after NHL diagnosis, we calculated the Kaplan-Meier estimate for the 5 year survival probability.
RESULTS
In total, 9547 patients with SLE were observed for a total of 76 948 patient-years. 1 Forty two cases of NHL occurred during the observation interval.
The mean age at the time of NHL diagnosis in our sample was 55.3 years (SD 15.1, median 57, interquartile range 18). Among the 42 NHL cases, 36 (86%) patients were women. The majority of subjects who developed NHL were white (n = 20, 48%); the remainder were black (n = 5, 12%), other (one native North American, one Asian) or unknown (n = 15, 36%). Average SLE duration at the time of NHL diagnosis was 6.7 years (SD 5.8, median 4.0, interquartile range 8).
For 21 of the NHL cases found on tumour registry linkage, the subtype was not specified. The most common NHL type among the remaining 21 cases was diffuse large B cell (n = 11, 52% of the cases of known subtype), with the remainder being small lymphocytic (n = 4, 19%), follicular Abbreviations: CI, confidence interval; MALT, mucosa associated lymphoid tissue; NHL, non-Hodgkin's lymphoma; SLE, systemic lupus erythematosus (n = 3, 14%), and one each of Burkitt's, peripheral T cell, and MALT lymphoma.
In only 14/42 (33%) cases of NHL was staging information available. Of these 14, five (36%) were localised disease, and the remainder were advanced (two regionally spread, the others widespread) stage.
Twenty two (52%) of the 42 cases had died a median of 1.2 years after lymphoma diagnosis. The remaining subjects had survived for a median of 2.1 years. Of the 21 cases where information on subtype was incomplete, nine subjects (43% of these 21 cases) had died after a median survival of 0.5 years (mean (SD) 2.5 (2.9)). Of the 22 patients with SLE and NHL who had died, information on specific cause of death was available in 10 cases, the primary cause of death being malignancy in all but one of these (in whom congestive heart failure was the cause of death). After diagnosis of NHL, the Kaplan-Meier estimate for the probability of survival to 5 years was 46.8% (95% CI 19.6 to 73.9).
DISCUSSION
In general, NHL is more common in men 7 ; indeed the percentage of men among our subjects who developed NHL (14%) was slightly higher than the percentage of men in the entire cohort (10%). 1 NHL incidence is also highest among white subjects 7 ; this was possibly reflected in our sample because the proportion of white subjects among the NHL cases (74% of all cases where race was known) was slightly higher than the proportion of white subjects in the entire cohort (just under 70%). 10 ''Anticipation'' is a term describing the phenomenon whereby subjects who have strong genetic determinants of cancer present for investigation at an earlier age than the norm. 11 For the general population, the median age at NHL diagnosis is 60-65 years. 7 The slightly lower median age at time of cancer diagnosis for the patients with NHL in our cohort may be due to an overall younger age distribution of subjects with SLE than in the general population. Thus, one cannot necessarily interpret our findings as suggestive of a genetic basis for an association between NHL and SLE.
NHL can be divided into two general prognostic groups: indolent lymphomas and more aggressive (intermediate or high grade) lymphomas. 7 Of the 21 NHL of known type occurring during the observation interval, only nine were probably indolent, with the remaining being more aggressive (diffuse large B cell and Burkitt's) lymphoma.
The diffuse large B cell subtype makes up about 30% of all NHL lymphomas in the general population, 7 but represented more than half of the NHL lymphomas of known cell type in our sample (a difference of 22.4%, 95% CI 2.2 to 41.8%). Information about tumour subtype was inadequate for many of the cases. However, the median survival time of patients with NHL of unknown subtype was 2.1 years, which is in keeping with more aggressive kinds of NHL. However, because diffuse large B cell lymphomas may arise from other lesions, 12 it is possible that some of the diffuse large B cell lymphomas seen in our sample arose from previously unrecognised more indolent disease.
Only one of the patients with SLE observed developed a MALT lymphoma during the study interval. This is of interest, because some speculate that the increased NHL risk in SLE might relate to overlap with Sjögren's syndrome. Given our findings, it appears unlikely that identical pathological processes are occurring in the cases of cancer that develop in patients with Sjögren's syndrome and SLE.
The genetic abnormalities underlying the association between SLE and NHL are unknown. An important feature of NHL is the presence of chromosomal abnormalities (table 1), such as translocations in which an oncogene is juxtaposed next to a gene important for immune cell function. 7 These chromosomal abnormalities may represent common pathways linking SLE and lymphoproliferative malignancies. Specifically, the same oncogenic factors implicated in NHL may be important in SLE pathogenesis, where uncontrolled lymphocyte proliferation also occurs.
We are unable to comment about specific translocations in the NHL cases that arose in our subjects. For the present, a reasonable hypothesis is that uncontrolled lymphocyte activity in active SLE leads to chromosomal translocations that allow malignant transformation. 13 However, the effect of immunosuppressive agents and viral exposures (such as the Epstein-Barr virus are also of interest. These factors are currently under study.
The likelihood of extrinsic exposures (such as drugs) would presumably increase with SLE duration; intrinsic immunopathology might also vary with time. Given this, it would be interesting to know whether the histological subtypes differ for those patients who developed NHL early (versus later) in the course of SLE. Unfortunately, the relatively small number of NHL cases hampered our examination of this issue. We note that of the 21 cases where NHL subtype was known, two had occurred within a year of the SLE diagnosis; one of these was a diffuse large B cell lymphoma. In the remaining 19 cases where NHL subtype was known (all occurring more than a year after SLE diagnosis), 10 (53%) were diffuse large B cell.
In general, with current treatment, median survival for NHL in the general population exceeds 5 years 14 ; this rate has been relatively stable for the past three decades, which is when the NHL cases in our cohort occurred. Median survival for indolent NHL types is estimated at 8-10 years. Twenty two of our 42 cases had died after a median of 1.2 years. The remaining subjects had survived to a median of 2.1 years. This suggests that patients with SLE who develop NHL do not fare as well as most patients with NHL. This is particularly interesting given that the majority of the patients with NHL in our sample were young, white women, which are traditionally indicators of good prognosis. We do not have information about the cancer treatment given to the patients with SLE who developed NHL, or data about their response and relapse rates after treatment. However, we are embarking upon a review of the pathology and clinical factors (including prognostic factors at presentation (particularly stage), treatment, response, and relapse) of the NHL cases that arose in our SLE sample.
If more aggressive tumour types or late stage of presentation are more common in SLE, these might lead to a lower than expected survival. Also, some therapeutic measures may be inappropriately withheld from patients with SLE who develop cancer. 15 Other possible reasons for our observed data include decreased survival related to SLE comorbidity.
In summary, we have completed the most comprehensive assessment to date of NHL cases within a large SLE cohort. These data suggest more aggressive disease in patients with SLE who develop NHL compared with the general population. Continuing work should provide much needed insight into the aetiology of NHL in SLE.
